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are the senterfce picture’/comparison models. .Both the modef of Clark'and
. L J .

" Chase (1972) - and the cgnstituent. compdarison model of Carpenter and Just -

mos

': , (1975) focus primarilky on the qhestion of how beople cpmpare'informa%ion‘
. - ~

. . ~— .

- in sentences with that presente& in‘pictures." More generally, However,

v

entence picture camparisons, both médels are models of .

Fae .
.. sentefice compfehension an8 not just modeks of\ the sentence picture task.
e m T T . -

L '

indeed, both/theoretical papers devote considerable attention to the,gen-

)

. _eralizabiligy of thehr‘réspective models. As the problem of sentence com-
- . 1 . LY

-
5 « .,

prehension fis clearly basic to many areas of psychology, evidence favorinq;

.

ope of thepe models over the other is particularly important. < e
B . *,

Loty
<

: & . - ' N y € N M .
. [, .n a/recent note, Catlin and Jones (1976) contended)that the con-
. - - ! - - . D
' stituent jcomparison Mmodel of sentence veriFECa;th\should not be re-
~ L 4 A . .

garded a :a. viable mode] of, compréiensio‘n.,'fhéir major argument against
= ..

. the Largenter~and Just .(1975) model is that whife. one aspect of the fitted

.
L] -~ -

. . 2 . o : .
~-_model (fegation time)” remains reldtively comstant across tasks, a second .
Al e : b , :

. . aspect.(f;lsi?icatioq?time) does not. In examining the available data

0
\

on senfence picture compa}isons; Catlipn and Jones Gorregtiy notéd a

. ‘ . .o &
tic difference between studies in which the sentence preceded the :

Q. , . e = ] Y .
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picture and those in which the picture preceded the sentence. More | .

-

specifically the ratio of nedation time to falsification time (NT/FT)

is 4:1 in the sentence first condition and 2:1 in the picture first 7 _
v \P /’ .o .

condition. Catlin agd Jones further noted that this change in ratio

results from a change in falsification time. This finding contrasts
Y .

¢
[

’

with the suggestion of Carpenter,and Just who attribute the change in
-

ratio to a change in negation time.
While ibis finding does pose a probme for the Carpenter and Just-

model, it will be‘argﬁed'in the present note that the‘constituent’ com-'
‘ . . A )

.

parison model can predict the difference ig falsification }ime-by adding

la.single-assumption and without adding a single parameter, thereby
Moreover, Catlin
L

attenuating ‘the force of the Catlin and. Jones critique.’
?iand Jones épbear to have overlooked the best single piece of -evidence to
. .
support tﬁeir conﬁpntion: which ii the *inding that falsification E?me .
’ for p;cture first eiperiggnts using 'below' is_iqvﬁact'hegative, }esultinq
in g neéative NT/FT ratio (Clark & Chase, 1972). Following Catlin and
’ Jones,‘falsﬁffcation time and negatioq‘éime are used here as empiricél,.
) ‘tnot Qﬁepreticalx constructs. Innelither the Clark and Chase madel nor -°
. T "the Qerpénter and Just model do any of tHe p;yameters havg:}he undésjrdﬁle A\
and-implausﬂble attr{bute o% ?;ing le;sxf%an éero milliseconds. ) . ’
Experiment 2 frém Clark and

0
.

Tables 1 and 2 present the results fsom
Chase (1972): In one pa}t of this study, subjects wére required to reqd

.

a sentence,. such as '"§e star is above the plus,'' and then ‘examine a

] Ta

»

§ubjects then had to decide {f the sentence was
) [ L e,

\ picture, such@s (,).
' . * rF + ,
. ‘ .

L 4 4 .
» nl
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, an accuarate descriptionxof Vh picture. In the other part ot the

exper1ment subjects alsg/had to decide af the sentence matched the

picture, but the picturg "For the sentence

/

Ipreceded the sentence.

& N -
. i ’first condition, the/fesults for both the ''above'' and the "below'' corrr
! dition exhibit an- /FT ratio that is roughly 4:1. In cohtrést, the
, v . \
, picture first restlits exhibit a marked dependence on type of preposition.
* S e ¢ :
, i / O R R e e e e e m— e —————
. Lo # / - ‘ , .
/! insert Tables % ahd 2 about here .
, ‘// [] .
. e e mcm— e me—m—_m——————— - ————— -
» /- :
~ - In the “qéeve“ condition, the NT/FT ratio is,2:1 (negation time = 528

30& msec) but in the '‘below' the

'Y = . ; B

ra‘io is egat|ve (negataon time h?l mch, falsification time = -121

msec; falsification time = condition,

msec) swhere the change in ratio is maanly due to the change ip falsifi-

cation time. At first g}ancé, these results seem directly at odds with

the* constituent ;ompérison model; as there in the model

is no provision

-

L \

“for a negative fals»ftcataon time.
Mere generally, Carpenter ahd Just do not- deal with the pchLre

first case in sufficient detail. In the experiment Just described,

. 4 the distinction betWeen sentence first and picture first is important,
. Y .

. . . A - - [ ]
as Clark and: Chase noted. When the sentence prbcedes the pictd{e, the-

’ . LY

#

sentenée can guide the coding of the picture-so that the grammatical
subjects (as in Clark.and Fhese) or prepositions match. When_ the picture
. is ffrst however, the coding of the picture is neceESarily independent

.

ypf the sentence. In this latter case, the Carpenter and Just model is

o .

lncOmplete ln-that they do not describe how the 6|cture,|s encoded.

o . o o |
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Moreover, assumlng the p|cture is coded as (Plus abdve star)} how does *

;

the subject determine that this representatlon of the pnctuZe in fact
matchese(Star below plus), the‘represenhtation of the sent nce?

* 'Thus, it seems that’ Cat1|n and Jones are correct wh¢n thew assert

., v
N H

that the Carpepter and Just treatment of picture first fesults is in-
. ’ . . . y
complete. But thas inadequacy does not necessarily mean that the
’- -, .
theor'y is empirically wrong. +n fact) qhite-(easpnab’e assumptions,

similar to those made by Clark and Chase, will enaole the Carpenter

[
- -

and Just mode! to”account for the problematic tesults. § )

i

e &hese additional assumptions deal with the qeed for recading ih

the picture first condition, and produce no alterition in the predic-

.

tions jn the sentence first -condition.3 In fact, these assumptions

~

are similar in spirit to the ones which Carpenter and Just themselves
. * ’ ‘
, - ' ’ Pyl ot : )
propose to handle cases where subjects convert negative sepsences into

affirmative ones. The hypothesized represenggtions, coﬁpardeon pro-

. - .

cesses, and predictidns of NJ/FT for the sentence first condition are

diven. in Table 3. i ' \

. . ~ < .
The assumptions for the senterce first condition are identical

-

o . . vl ' .
septences are represented as shown in Table 3 and the processing. pro-

. .

'

cegds outward 'from the most embedded component. The méjor assumption
3 .

is that proce&sung cq?t;nues until a musmatch is detected At this

-

pornt, the m|smatcn bﬁiiagged and processing beg|ns again at tfe mostF

. »

embedded constatuent, The-number of'restarts is an importaht daiermaner.

!

of dlfflculty, true negataves are the most diffieult conditldn and tHey

. -~

. B \
to the ones originally proposed by Carpenter and Just.(1975). The f .
A . ?'

Y

/
Q

.
]

o




*,

~

-

" rself téke»time. —Consistent with the notions of markedness (Qlark & Cthe,

Sentence Picture Comparisons,

o \ ' <
& . . . 6 - ‘o

requirg the most restarts. Similarly, tfie importance of the place at- '
. . . -

3 P ‘

which'the mismatch is detected ts-evident in a comparison of the false

affirmatives with the;false_negatives, - . s,
’ ~ ' . yi ) . M
\ s ‘
2 A )
, Inserf Table 3 about here .
- X .

B e I e L N

;J The‘prepidtiqps generatéd By these assumptions may be compared to

the results in Tables 1yand 2 and to the studies surveyed by Catlin and -

Jones (p. 498). While the NT/FT-fatios observed in Tables 4 and 2 exceed
L1 coﬁsiderably, it should be soted that these results are‘among the

. . 4 . -
highest for studies of this type. Furthermore, small differences in

mlx

falsificaqion'time have a profound influence on the NT/FT ratjo. For
example, an incréase of 45 msec iﬁ‘FT for the sentence first results of

Tables 1 and 2 would redﬁce.the tqg NT/ET ratios to 3.77:1 and 4.29:1.

: . L
In the sentence first condition, we allowed the coding of the sen-

teﬁce to guide the coding of the picture. When the pjcture occurs first,

-

wé mdsb make different assumptions. Following Clark-and Chase, we wi‘ll

assume that the picture is alQays coded in terms of the/ﬁ;;arked or pré-
’ * . N - * *

ferred preposition (i.e., above) and that in order to compare inner /
f

strings, the grammatical subjects must match. For example, if the pic-
ture (:)'istfollowed by the sentence '.The plus is above the star,' the
picture will be encoded &s (Star' above plts), and the sentence code

T(Plus above star) must be recoded to T(Star below plus). Finally, it

H

~ Iy
is assumed that the detection of -the need

-

to recode and the recoding G- -

Y

B \
. . \ .

. . - ; N "‘

4 . . A
4 ‘ -
. . ,
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1972), it is assumed further that it requires two recoding steps to con-

. - - r . -

vert the linguistically more complex beljow to abové, but only one step to
. ” M - 1”4 .

convert the siﬁbWer'above to below. To preséfVé the spirit of the Car-_
penter and Just model, we will alsq add the extremely restrictive assump-

-~

tion that eath. conversion operation requires the same amount of time as

.
’

one.comparison operation.

-

N

As these two assumptions are critical to the bﬁsdtctions deFi%éd

below, one might reasonably ask if they have any support. With respect

. *

to the first assumption; Carpenter and Just note in their original paper
(p. SSy'that equating the time required to convert a conStituent with the

time required to compare constituents proquced a very good fit of the

. +

mode| to the data. _Thus the recoding assumption ™ not reaily a new assump-

‘

tion; it js merely an app]icatipf of an élq assumption to a new context.

The truly new assumption is that it is more difficult to recode below than’

above. One possible source of evidence on this question js free associa-
- . . . [ I,

} * ! -

“tion Rorms. If it were the case that below was a more common associate: '

of above than above was of belgw, then we would have some evidence for

.

our assumption. Unfortunately, it was not possible to find norms for

.

¢ . '
both these terms. Consequently, two classes were a;ked to write down
/ = .
their first associate of one of these prepositions. In the class asked

to associate to above, 86.5 percent of the students gave.below as their

e L

e ’ .
Fifst associate. In contrast, only 55.3 percent of the students in the

“

class asked for an assdciate of béf;w gave abdve as their first response..

-

This difference was highly reliagle (z = 2.97, P < .003). While these

.

resu]tg pfovide evidence that below to above is the harder receding,

' £

: /
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there is no evidence that this operation 4is exactly twice as Yifficult

i
f‘ .
t , ‘
* 5‘ . 1 . - i S EL . pi / c - fs./,"'
. entence: | re ompari sons .
/ ' ; , 7 pal J
- N \.

N « )
. ! "/‘ SN\

it may be that other such pairs

Moreover,
o \
while.the ratio of difficulty

witl show a different pattern ’Nohetheless,
there is some evidence that the assumption of
] ,’ . - ‘ . R
-

“

as recodiég above to below

A

has no emp;racal support

differenti‘al dlffnc Ity is reasonable.
0 4'";‘ . \_
very similar to ones made by Clark and Ghase

These assumptions,

enable us to derive predictiogg for the processing of picture first
importanf to notice

- -
comparisons, which are shown in Table 4. It i%s
. ‘ i ://h """""
] insert fabfe‘h sabout here ~ )
it RS g\
- , ' . t\
. First, negatives are represented just

thrde attributes of ;ebie 4
LY

as they were in senteneéifirs{ comparisons (cf. Table 3)# There is
1o assume that which tepresen-

o

no need; with the present assumptions
Secondly,

tation comes first affects the treatment of the negatlve

désplte the fact that negatives are always represented in the same way,
%l as it should be,

‘-

the der‘ved NT/FT retio. for the “aboves'' i5 only 2
and, consistent with the data summarized pf’Catlin andggones the ’
in falsification time

- .
in the' ratio derives from an increase
I

»

decrement i
Lastly, this expanded model predicts the negative falsification time

for the '"below' condi*ion, which€is also evident in Table 2.
¢ A ) )

In the picture first condition, the times pre?icted by the revised

5t. When

model-will depend largely on ather"‘ re‘coding is required or not

»

the sentence contains ‘'‘above,'' the derivation of the predictions is
True affirmatives (TAs) will

‘v

shown “in. the top half of Tagle 4
\

: v . 9'- -

-
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be;*gst, since the g?ammaiidal subject of both th¥ sentence code and the

’ .
'pigture code is the same, and, as a consequence, the two tepresentations

4 : < .
L4

ERIC .

Aruton providsa by enic R
[ 4

cortuimtone
< )

ﬁ‘cbmbérisons are reguired: fn the .false affirmatives (FAs)., recoding
i

< -
. W\' o
AT . . ) -

s necessary as the picture is represented as (Plus above sta:)-ank'the

iy

: sentence as T(Star above plus). Following our assump;igp/that grammati-

‘gal subjects must match before strings caﬂlbe compared, (Star above plus)
= ( ~ .

[

must be recoded as (Plys below star). Since we also assumed that the time

required tb detect the need for and to perform the recodind was equal to

.

i

0 L . ‘ "
one comparfison-{in the '‘above' case}, FAs thué require k + 2 comparisons.

The predictiéns for negatives are derived in the same way. Notice that
K 5 )
‘ r o 4 *

., "injall cases the sentences are represented just as they wefre in the sen-

2,

' tence first condition. For false negatives (FN5) no recoding is required

since the subjects of the inner strings match. The comparison proeess
i v

therefore proceeds ag in the sentence first condition and k + L4 compari-

sons are required. In the true ndgative (TN) case, the pécture is coded

as (Plus above star) and the sentence as F(T[Star above plus]): ' Since

-

the inner stringggdo not have the same subject, recoding must occur, As

noted abdvg, this recoding operation from above to below is assumed to

N

rd

require dhly one comparison. After the recoding, the comparison pro-

. e - - - - -
ceeds -as in the séntence first condition and thus the total number of’
¢ : ‘

. } s

comparisons required is k + 5 + 1 (for the recoding) or k + 6acomparisons.

. The derivation for .negation time -and falsification time is=shown
> .

. s § . ~
at the bottom of Table 4. Hegation time remains the same as in the

I

cah be compared immediately. No mismatches are detected and. thus.only......

»

"

[4
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sentence-first conditlon, but falsification time doubles. s is ‘>‘» :
precisély the ?ésu[t'bbservgd b; Catlin and Jones. ) ) ) .,
“FSF the '"'below'’ case, the predictions are the revense of the ''above'
. , . - v . : - ’ .

. PE

case in that }ecodiﬁg must occur in TAs and FNs, but not in FAs and TNs.

For the TAs, the subjects of the inner strings .do not mafch; and thus, .
, . . ' - ' ’ a /.
using the éxample given in Table L, (star berby_plug) must. be, recodell

-

as (Plusvabove siar) before the comparison process caa begin. Following

L

our earlier assumptkon, the time required to detect -the need td recode
. } P

and to perform the recoding operation in this 'ﬂtlow“ condition fts equal‘%

1)

L

‘to two qompa??sons. Therefore, the total time needed to solve a ''below'

JA is k + 2 comparisons. For FAs, the iumber of comparisons required is .

identical’ to the number required.in the sentence first condition,ik + 1.

N . ‘ .
‘Note that since no receding is required, we predict the counterintuitive
. B
and seldom noted fact that FAs are faster ghan TAs .in this case.
C A . .

A similar pattern hoids for the below negatives. FNs must be recoded, - - o

requiting two additional comp&Yis¢ns to convert (FgT(Flus below star)])

to (F{T(Star abdle plus)]),’résulting in a total of k + 6 comparisons.
——— /

For TNs, no recoding is negessary'sincé the/inner string subjects match,

. M 4

and hence k + 5 comparisons ar€ required as in the sentence first case.
—— -» s .

. - -

‘This analysis enables us to predict the ""below'' resultsrof Table ¢
1t - b R ‘

2. In"addition, the revised model predicts an NT/FT ratio of 4:-1 which .
. ¥ .

is almost exactly the ;esult found by Clark and Chase. The present re-

T e ! N ¥ ) :
vision of sthe constituent comparison model is thus able to handle the
negative NT/FT ratio-in the picture first below condition and also the *

. . ,
= v . . “




‘
.
. ,
v
. 0
\
£,
L 4
O

E

PAFullToxt Provided by ERIC

RIC

e rer e e e e et o4 s

¢

-,

P . v N v ’A .i..
- o v { - - s
., . TS ~
rs ’ . * % ‘Q'
- - 3 L]
- '1 - . * » <t e . . 4
. ‘ L Sentence Picture Comparisons - P
- . . . 4 » - -
. . :
- - M .
- \4'>, - ‘_ N * - . st *
e - } T ) /> ) ‘ 1" ‘ |
o P AT \ : . .
L s : .t .
+ ' 3 /./ ";” 5”‘ ‘ - ' . B - -

maJor ob;ec?ton ratsed Ly Ca&dﬁn and Jonesk name!y, that falsification

1’ ' L

gthangqg wjth which stimqlus«1s,pfesented .

- - -

L asiit 6}

time ‘but ndtﬁn#gatxpn-t§me
the added assumptaons do not requnre addttlonal para- .

flrst. f?'/eover‘ \
meters to be added to the model. - e - ;

/

/
/

able data.

A} - *

It is also reaspn;ble to afk hoﬁ';efr (;é revised model fits avail-
More specifically, dé th: addit{onal‘;sswngtioqs'enable tde h
reYJEed constituent domderison model to achieve-a quentitative fit of " .
the Clark and'Chase’pictute first (1972) data presehted in Iables 1 and Z?

»

,-We can attempt to fit the‘data |n two ways: following Carpenter and

,)St

perform a méP® stringent”test of the model %y trying to fit the ' above.

s
L -

The f|s of.the model

ratefy for "afbve'" and “below,“ or we dan .
- Iy :

we can fit the model ‘se

. and '"baloW'' data together.

- ~

in this latter, more.

.

exacting, test is shown-in Table 5. This overall fit pccoﬁnts for 97.4%
o A N » 5
of the variance among the eigat means. Even with the relatively large‘ - ;
- £ " . N ..

. number of data’boints (Carpegfer apd Just typically fit-four means, with

2

-~ . » .
a maximum of six)? the variance accounted for by the revised model

is in
- 4 -
"the range akhieved by the two dther major models. “In this particular v
: . - to- ’
case, the fitted regression line has an intercept of 1860 Msec'with a
slope of 130 msec per cowgerisonf' The ,overall RMSD_is 46 méec.
) . ’ Insert Table 5 about here ' ,

. T " ______ C---_._ ........... N ) * . ;
8 - Ve R

- The fit of the MOded té the data is of'coqrseAimproved.if the ''above'

’,

A * . .. .
rgsults and #e ''below'™ results afe fitted separately. Predicted and

N - . -

F . + RN

-

-

* - 3
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- - dbservedbvalues are given in Table 6. For ‘the Yabove' Tesults, "the

Aruitoxt provided by Eic
v
.

reV|sed mode t accounts for 99.1% of the varuanée, with an 'RMSD ‘of 28

-~

3

. msec. The slope of the best futtung equathon is 136 msec- per comparuson P
wnth an-unteréépt of 1812 msec. .For the ”bel7y” resglts, the fit is ’

almosi as gbod; ‘the modet accoupts for'98.6%/bf'the

RMSD of 29 msec. The slope of 120 msec per Q;ﬁ$ari

. v o . R % .

the slope obtained with the "above'' results; however the'interoept for

N .

the ”below“ equat&on is 1928 msec, substantlally higher than the 1812 &’

obtained for the "'aboye'" sfraught l|ne

[

ln.short;‘ﬁhe revised quel»fite khe\prob!ematfc picture first data

-
-
» .

extréemely well.. While Catlin and Jones are uhdoﬁbtedly‘righ? that atgu-
ments'about(VarYance.accounted far may not enable’gs f% confirm any

¢ ’ ?
[ N i =

particular model, the exce‘lent fits obtained with’the present revision
g ) o A .

‘ ’ »

certainly en?ble the model to pass thefirst test of &ﬁ?)?ciency. -

* . » . « . . -

. One mighﬁ argue 'that the present assumptions detracr from the simpli~"

v -
x N r

cify of thJUCarpehterhand Just ‘modél and are ad hoc. Whlle the#& s
. ’ .:‘ B
assumptions were proposed‘to account . for partucular results, ;wg’p0|nts

can be made. ?lrst of all, the, assumptlons are theoretically consistent:--
‘lﬂe ’ ., .
“ with Carpenter ‘and Just' s approach tQ vecodung in general, in which they.
' N . < ~
.peopose thax recodlng of a constituent requtres one: comparlson operathn

- - ~
.

Secondly, the assumpt:ons~are a more restrictive version of the ones

LI
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\.?”‘ l

.
B
2 ‘ "

»

. . ! 4
.- Sentence Picture Camparisons
-

. .
‘. i ] . ]3
- ' " . X . .' ' A
< e

anpted‘b1§CIark‘énd Chase; who treat sybject recoding time as a free
* . ~ .- - + R N - -
parameféri Moreovery even with these assumptions, it is still the cése

that' the revised mbégl fits all data with anly one paramefer (plus an
intercepf).

» .

-

This énalysis does not demonstrate that the Carpenter and Just

model is corrégt, or even that it is to be preferred over the Clark "

and Chase proposal; this paper ésserts only that the Carpenter. and Just Y ¢
» . . '

-
-

proposal should not be rejected’for the reasons put forward by Catlin

and Jones. One yather:straightforward test of the'Carpentqr and Just

proposal is a statistical one. One could test the predicted NT/FT ratios
- T

' 4

of the original model and the proposed revision either by the calculation
of‘maximum.!ikelihood ratios o;'by ; simple t-test.* One could perform

. L \ . :
the latt;r by’ computing NT/FT ratios for each subject and then testing
the% aéainst thzkiﬁéoret?cal va1ué. There are undoubtedly other -defin-

-
itive tests of Ehg model; but it seems ili-advised to rejept it on the
basis of };sults_which the.-model can assimilate easi}y with-quite '

X reaso;abletadditiénawjassumptions. . ' "
[ 4
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2A§-Clark and 6hase first hofed, neéation ti&m refers to the extré

- A
Lo time to process a negative. Specifically,
- e .

. )

. ,
- . s

(. : o . % -

. Kl 3

-~ . . 3 \

’ - 4 0 ' - LY .
=(KTtrue negatives. RTfalse negat?ves) (RTtrug affirmatives * RTfalse.aff'rrmati'ves)
.t o B 2 ‘ ,
\ .. .. - ) .t
Similarly, falsification time "is thé extra time required if the core pro-

P posi;ions-mismatch; namely: " . - ' ) L
. + " ;,: - - ‘ . .’ - - 4 \ ‘ T )
FT _(RTtrue negatives 8Tfalse affirmatives) (RTfalse negatives RTtrge affirmatives
= V3 - " 2 . . <0 -

¢ . > - . . -
-

These concepts are-discussed fully in Catlin and Jones‘(l973);;

s

3 e

‘ L 3WorLipg ind?pendent}y, Singer ({977) has proposédfa §omewhat(§iaiiar
) . acéount of the.gjcturé'?irtt results for below, a}th;ugh’his a§sumpti8ns'
~ rei?ire the po;tulation'qf ?qd;tiohal parameters. : j ‘ N L P
“/ . - * " v

~ . .

? \ - ~
g . \ Co e ~
. .
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h Table 1 A
‘ Reaction Times and_Error Ratés . p
’ ) fol Sentences with Above.as“a Function of Order K °
¥ .
f U X o _ o Order? . . .
/ Senténce type - - Sertence : = ,
/ ' . . ‘ ) Sentence-first Picture-first )
. /=" .True affirmative”  Star is above Plus 1500 (6.2)  ~1783 (L.7)
! Y 4 ‘ ’ - :
Falsé€ affirmative Plus is above Star 1728 (8.6)¢ ~ 2130 (6.8)
False negative ¥ Star Psn't above Plus 2246  (10.4) 2354 (11.2)
. : . = 4 - I
True negative Plus fsn't above Star ~ 2269 (17.4) . . 2614 (19:5)
-~ ¢ s -

’

643.5 527.5 .

Negation time

) .
E ‘ ) - Falsification time = 125.5 303.5
3 .. M hJ .
o ) NT/FT = 5,13 1.74
.Note. Adapted from Clark and Chase {1972), Experiment 2. )
Reaction times are in msec. . 1 K -
) a " : R ) )
Erro? rates are jn parentheses, S .
Y . ., \,! \ ‘e
. ‘! L i o i R . g ~
d » .“ . ’
- ' . ” . k N
. \ m o .
: , = ‘
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i‘-ﬁ' . .| . R . .
. Table 2, - .
v B ) R c , . - .
) . Reaction Ties and ‘Error Rates ' .
, for Sentences with Below as a.Function of Order
-, ; - Ty ) i Order?
N ., Sentency type Sentence. -
¢ ’ ’ Sentence-first - Picture-first
:\ % True affirmative Rlus is belqw Sdbr 1681-  (7.8) 2139" (12.8)
, False affirmative "Star is below Plus ’ 1838 (7.0) 2077. 4}.6l
. False negative "Plus. isn't betow Star 2319 (13.3) 2678 416.7)
: ) "True ﬁégativé 'Stpr isn't belew Plus 2337 (ldtBX 2499  (14.6)
. o . » . ‘ .
. <. Negation time, = 568.5 480.5"
1} - ¢
K ' ‘Falsification time = 87.5 , -120.5
o, ' ' . NT/FT = .6.50 -3.99
. ' , v X
"y Note. Adapted from C(arkyand Chase (1872),‘Experiment 2. .
Reaztion times are in msec. . -
- aError Rates are ié parentheses.
o K 3 ' . : .
o ; —_ . /
. . . /
. R . ) / ; !
\' ) ) ;*' B . . / .-t
. L v 4
L . . N
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/’ (= ' . [}
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K - ¢ Tabfe 3 - o ’ . ’
. Al N Y . . ) .
, . . R . - . i . .
. dictiofs for Sentence First Condition . .
/ - A -/ ’ . T ’ “a . '
// - - : - L - . 4o T by X r -
K . v - : i ’Sente‘nce . X" ., Sentente Picture Picture Comparison Number of .
c. . I | s, . ' ' Tépres-en‘tat_ioh - ' represefitation operations comparisons
- b 3 .
oA - . : . ’ . , . ' . * . ' ' . . ’-
True affirmatives =~ The sear is abdve the plus '* « * F(Srar above plus) () {Star above plus) + + &
- . « N s . . . . LN
- . . . RN . - . ! . .
¥ ) . . R L - ? . . fo+ -
Fabse affirmatives - The plus is above the star, T(Pluy abdve star) ' (+) (Sgar above plus) R k + 1
. pran N d " P ’ -, 4 ‘ CA -. .t - . . e " . ‘. R
. . L. P S ’ K R ; . - . A . -
N : - N N e 2 L Cox <t ” -+ s
False negatives ,-, ,\The star i4n't above, theplug F(T[?tar-above plusydk (+) . {Star above plus) - e e . k + b l 0
- ~ . . - ' ¥ U Lo V- <y .
' . ‘e s wer -~ e ) o [ & . L ‘
U ) . . P -%.- CTe ‘-n . s: S ) ' ; ] e . . ‘-‘ - R - . " ‘
True negatives « The plus ign't apove the stap T FATEP1ud above star]) (4) (Star above'plus) - &+ k +5 o™ .
fn . . . LT SN v Ot F, C R 4 ‘ - + o+ o+ - .
- - . . . 4 - . - . . . . . . -
N r 2 s ~r . . [y o .t . - » . w
. N “ ¢ . ' -t -\ = ! t g . N . * o
7 - = * s » ’ [ [ 3
- -y T . v e L ¥
. 3 €. . R = " [ad
. ~ ‘. L - . . - . o
. . Note Adapted from: Carpenter .and Ju&t (.13-75) K .‘. o7 . . . ' 3
| ' . . (o]
(¢4
"Negation time: (k*5)+(k¢h) *d_&*'l)f(kﬁOJ"o —Fa%s.f:dauon trmeh(k «5) fJ,k+1) [(k+‘o)+ ("*OH’}, )
-
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- - Y
' = . {’ . ‘ S -
. . ¢ ; . ' - ‘ ! ’
N 1) < v
B 7 . ~ . °
. . o - . .
- ., ’ L] ‘ -
[P - -
< 4 - DR
. . . . . Y «
B R ‘- 4 \ . 'o . -
B ? o8 . . Table & s e B
- 4 EG - et i 'f. -
§‘ . . 3, Predictions for Picture Ferst Condition - .
r . - . )
7 - o + -
Type\of Picture Picture - Sentence . Sentence - Recoding Comparison Nuniber of
» problem | representation 4 . b representation required (r) operations comparisons
. 3 ’ Sentences with above® . ! !
N (] .
. B ’ . 4
* - : .
True affirmetives . (J (Star .above plus) The star i1s above the plus + T(Star above plus) < Mone . + o+ k
- . * ’ R b4 * - k+1 +r=
False af jves (0) o(Star above plus) The plus is sbove, the star T(Plus above star) T(Star below plus) - . 3
. . .- . . . .
; / ‘ ‘. - - i Y )
False negatives (0) . (Star above plus) The star ssn't above the plus F(T[Star above plus]) Nane ° R k + &
. 5 . . ‘ :
, ‘ ) ot R . ) fe s e
True negatlvey (05 . (Star above plus) ,The pips 1sn't above the stac F(T[Plus above star]} F(T[Star below plus]}) - + + k46 v,
. . " .\ + o+ 4+ y -
* . ' 3 ¢ . A
v Sentences with below” . . ‘
= 7 " T - - y -
Trueéaffir.natives () (Star above pglus) The plus 1s below the star T(Plus Below star) T(Star above plus) + K +r =R 42
3 . ! I3 N
* Lt X : : k.+1 +r=
False affirmatives () (Star above plus) - The star is below the plus T(Star below plus) None |, . e Fiz Lo
. . , . [
) B * - ’ . R
* . . -+ o+ k+hers=
., False negatives J (Star above plug)  The plus isn't below the star  F(T[Pius below star]) F(T[Star above plu§J) v et a8 - .
. ) { . v M ’
. - - * -
Trde negatives (0) (Star sbove plus) The star isn't below the plus F(T[Star below plus]) None -5 v+ k +5
- B - . + + + A
. -
LI} Ol = -
, \ . . - ’ .

« 'PNT/FT Matio: Megation time (ks omitted)

'

', NT/FT Ratio* -Negation time (ks-omitted)

. ,
‘.

L

-

¢

) -!
*Sentences with above {r -\1),

Sentencés with below

?L-Z)

e+ “42+0
lz . “

WS£5 + 6) ~¢(1+2 A
‘.“. s #

- ' M

.

Falsification time (ks omitted) (6 +2) - (h+0) _,
; ' - 7
fatsification time (ks omitted) (5 +1) - (6 +2) _ . .
2 .

!
i
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s ‘ - / ) o Sentence Picture Comparisons
: ‘ * . ‘ ’ . ‘- . . . 20
-4 - .
o i - . Table § .
\ - i
. . Fit of tl"e Revised Model to Picture First Data .
. _ . of Clark and Chase (1972)  ° -
Including Sentences with "Above' andT'Qelow”
= — -
. . N Sentences with ''above' Sentences wit.h ‘'below'
Type W)rob]em . “——a -
L Observed Predicted , Observed Predicted
) True affirmati\ﬁ/ 1783 . 1860 2139 2121
) / . . X * .
False affirmative - 2130 2121 2077 1991
B False nedative 2349 .. 2381 . ¥678 2642
True negative 2614 7 2642 - , 2499 2512 *
Note. Intercept = 1860 msec - _
Slope = 136 msec '
r = .987
RMSD = 46 msec =~ * )
. \‘~
/-
,,,,,,, s
~ ) ‘ , )




‘Table 6 )

Fit of the Revised Modeqlto Picture First Data '

.i .
of Clark and Chase (

. .
[N

.

1972) - L 3

.

Separately for ''Above'' and ''Below' Sentences “=~

- ' .

Typq of problem

’ . a
Sentences with '‘above"

s

Sentences-with “be.low“b

Observed Predicted

Observed Predicted-

True affirmative " 1783 . 1812 ‘ 2168
False affirmative 2130 : 12083 2043
False negative 2349 2354 2649
True megative 2614 2625 2528
a.lntercept = 1812-msec :
Slope = 136 mgec \‘\/
“r=.9% -
a .
RMSD = 28 msec
blnte_rcept = 1928 msec .
-@» Slope = 120 msec
r=.993
RMSD = 29 m;ec ' ]
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